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0 Method and equipment for printing an Image on an article. 

0 A positive image is formed in real time on one line or dot-matrix printing head (H). The positive 
face of an inked ribbon (R) by means of a selective image is then transferred from the inlced ribbon (R) 
thermal transfer of ink with the use of a thennal dot- to the article (A) with the use of a heating pad (P). 
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The present invention relates to a method ac- 
cording to the introduction to Claim 1 of printing an 
image on an article such as a container or a 
wrapper for a product or a package. 

In the description and in the following claims, 
the term "image" means, in a broad sense, a text, 
a drawing, a logo, a bar code, or any other two- 
dimensional graphic representation. 

The application of codes (for example bar 
codes) and/or images of various types to wrappers 
for products in order to Indentity the product and/or 
to indicate, for example, its sale price and possibly 
other information is a widespread practice in In- 
dustry and commerce. 

Adhesive labels on which the codes andybr 
images have previously been printed are often 
used for this purpose. 

This solution has various disadvantages from 
both economic and aesthetic points of view. More- 
over, the labels may become detached or may be 
removed from the products, which is a further 
problem. 

In order to code articles such as containers for 
products, it has also been proposed to pre-print the 
texts and/or codes onto the containers before the 
product is packaged (for example, by typography 
or silk-screen printing). 

This solution has the disadvantage that it re- 
quires the provision, and hence the organisation, of 
slocks of pre-printed containers or wrappers and 
may even Involve considerable wastage when it is 
necessary to change the code associated with a 
particular article for which the container or wrapper 
Is intended. 

It has also been proposed to print codes and/or 
images of other types directly onto products which 
have already been wrapped, by the thermal trans- 
fer of ink from an Inked ribbon. 

If the shape and consistency of the packaged 
product allow, it Is possible to use thermal transfer 
devices with printing blocks for this purpose. In 
order to print various images or codes, this solution 
involves the provision and organisation of a cor- 
responding set of printing blocks, since it is not 
possible to modify a printing block in real time 
during production. Moreover, It is not possible to 
use dot-Hne or dot-matrix printing heads, which are 
typically made of ceramic material, and hence are 
rigid, when the packaged product Is of irregular 
shape and/or consistency or when the surface 
which is to receive the print is quite rough. 

German patent DE-A-39 35 345 describes a 
printing method according to the introduction to the 
appended Claim 1. In the method described In this 
document, the positive image is formed (possibly 
as a minror image) on a portion of an auxiliary 
flexible ribbon by the thermal transfer of some of 
the ink carried on one face of an inked ribbon, by 



means of a dot printing head. The positive image 
thus formed is then transferred from the auxiliary 
ribbon to an article by means of a transfer device 
with a heated pad. 

5 This method has various disadvantages. 

In the first place, it can be cam'ed out only with 
the use of an auxiliary ribbon which makes the 
equipment used more expensive and bulky. 

Moreover, the transfer of the image onto the 

10 article necessarily takes place by means of a dou- 
ble transfer of ink, that is, from the inked ribbon to 
the auxiliary ribbon and then from the latter to the 
article. 

In this connection, it should be noted that the 
15 most usual and economically most suitable inked 
ribbons typically comprise a substrate ribbon, for 
example, of mylar, on one face of which a layer of 
hot-melting (typically resin-based) ink is deposited 
with the interposition of a layer of a release agent. 

20 A film of a hot-melting adhesive, for example of the 
so-called "hot melt" type, is also deposited on top 
of the layer of ink. 

With the use of an inked ribbon off this type, in 
the method according to DE-A-39 35 345, the ink 

25 transfers well from the inked ribbon to the auxiliary 
ribtfon, but transfers badly from the auxiliary ribbon 
to the article. In fact, as a resuH of the first transfer, 
the ink Is fixed firmly to the auxiliary ribbon by 
virtue of the adhesive which covers the layer of Ink 

00 on the Inked ribbon. The ink transferred to the 
auxiliary ribbon, however, Is no longer covered by 
adhesive but, on the other hand, may have traces 
of release agent. The ink cannot, therefore, be 
anchored perfectly to the surface of the article 

35 during the second and final transfer. This may 
involve a decline In the quality of the image printed 
on the article and/or an Image which Is not suffi- 
ciently stable. 

The object of the present invention is to pro- 

40 pose a printing method of the type specified above 
which avoids at least some of the disdavantages of 
the method of the prior art described above. 

According to the invention, this object Is 
achieved by the method defined In Claim 1. 

45 In a first embodiment of the method, the posi- 
tive image is fonned on a portion of the inked 
ribbon by thermally transferring the portion of the 
ink on the said portion of the inked ribbon which 
corresponds to the negative of the image onto an 

60 auxiliary ribbon. The positive image Is then trans- 
ferred thermally from the portion of the Inked rib- 
bon to the article. 

In this embodiment, the Ink transferred to the 
article In fact undergoes a single transfer, that is, 

55 from the inked ribbon to the article and, wHh the 
use of an inked ribbon of the type described 
above, the layers of release agent and of hot- 
melting adhesive are deposited in an optimal man- 
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ner for a precise and stable transfer of the ink to 
the article. 

Alternatively, positive images may be formed 
on a portion of the other face of the inked ribbon 
by transferring the portion of the ink on a portion of 
the inked face which corresponds to the positive 
image onto a portion of the other face and then 
thermally transferring the positive im^e thus 
formed from the portion of the other face of the 
inked ribbon to the article. In this embodiment, the 
ink transferred to the article undergoes two trans- 
fers, as in the method according to the prior art, 
but it is not necessary to use an auxiliary ribbon. 

In a further embodiment of the method, the 
positive image is fonned on a portion of the inked 
face of the inked ribbon by transfemng the portion 
of the Ink which con^esponds to the negative of the 
image onto a portion of the other face of the ribbon 
and then thermally transferring the positive image 
thus formed from the portion of the Inked face of 
the ribbon to the article. 

In this embodiment, there is the advantage that 
the ink transferred to the article undergoes a single 
transfer. A further advantage consists of the fact 
that it is not necessary to use an auxiliary ribbon. 

Another subject of the invention Is equipment 
for printing an Image on articles by thermally trans- 
ferring Ink from a flexible inked ribbon, the char- 
acteristics of the equipment being defined in the 
appended claims. 

Further characteristics and advantages of the 
invention will become dear from the detailed de- 
scription which foltows with reference to the appen- 
ded drawings provided purely by way of non-limit- 
ing example, in which: 

Rgures 1 to 3 are schematic illustrations show- 
ing three different possible embodiments of the 
method of the invention, 

Rgure 4 is a perspective view of equipment 
usable for canying out the method of the inven- 
tion, 

Rgure 5 is a front view of part of the equipment 
shown in Rgure 4 for carrying out the method of 
Rgure 1 , 

Rgures 6 and 7 are sectioned views of a ther- 
mal transfer device with a heating pad, which 
forms part of the equipment according to the 
invention, in two different working conditions. 
Rgures 8 and 9 are partial perspective views 
showing a variant of a thermal transfer device 
with a healing pad in two different operative 
conditions, 

Figure 10 is a sectioned view of a pad used in 
the thermal transfer device of Rgures 8 and 9, 
and 

Figures 11 and 12 are partial perspective views 
of a further variant of a thermal transfer device 
in two different operative conditions. 



In Figure 1, a packaged article on which an 
image, for example, a bar code, is to be printed, is 
indicated A. The article is carried by a conveyor 
belt T which advances in steps or jerks, for exam- 
5 pie, in a direction perpendicular to the plane of the 
drawing. 

In order to print the image on the article A, a 
first embodiment of the invention uses a flexible 
ribbon R, which Is inked on one face and the 

10 thickness of which has been shown enlarged for 
greater clarity. The ribbon R Is advanced (by 
means of known devices, not shown in Rgure 1) 
along a path indicated by the arrows F1. 

In particular, the inked ribbon R is deflected in 

75 conrespondence with a guide roller R1 , downstream 
of which there is a thermal printing head H, for 
example, of the dot-line type. The inked ribbon R 
travels between the head and a counter-roller R20 
with its non-inked face in contact with the printing 

20 head H. 

An auxiliary, flexible, non-inked ribbon, indi- 
cated N. constituted, for example, by a mylar or 
polyester film, is advanced along a path indicated 
by the an-ows F2. In the portions of its path be- 

25 tween two guide rollers R2 and R3, the auxiliary 
ribbon N travels in contact with the inked ribbon R, 
particulariy in the region in which the thermal print- 
ing head H is disposed opposite the counter-roller 
R20. The head is activated, under the control of a 

30 programmable computerized control system of 
known type, so as to form on the inked face of the 
ribbon R successive positive images for transfer 
further downstream onto individual articles A sup- 
plied In sequence by the conveyor T. Each positive 

3S image is formed by the selective healing of the 
individual spaced dots of the head H so as to 
transfer onto the auxiliary ribbon the portions of the 
ink of the inked ribbon R which conrespond to the 
negative of the image to be printed on the articles 

40 A. In addition to the negative of the image, the 
same printing head H may also transfer onto the 
auxiliary ribbon the ink of the inked ribbon which is 
disposed t)etween two successive positive images 
formed thereon. ^ 

45 In the explanatory diagram of Rgure 1, each 
positive image fonmed on the Inked face of the 
ribl)on R is shown as Including three successive 
black portions or lines spaced at regular intervals 
along the ribbon. 

50 Downstream of the printing head H, the path of 
the ribbon R extends above the path of the articles 
A. 

The movement of the ribbon R and off the 
products A is controlled by synchronizing means of 
55 known type, not shown, so that, for each step of 
the conveyor T, a positive image fomried on the 
ribbon R is disposed above an article A near a 
thermal transfer device, generally indicated P, with 
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a heating pad. This device, possible embodiments 
of which will be further described betow, presses 
against the article A and heats the portion of the 
ribbon R which bears the positive image to be 
printed so as to transfer it onto the article. 

In the system of Figure 1 , the ribbons R and N 
are advanced along their respective paths at the 
same speed. 

The use of a thermal transfer device with a 
heating pad enables the printing to be carried out 
even on articles of irregular shape and/or consis- 
tency and/or with uneven surfaces, in particular, 
even on "soft" packages, such as plastics bags 
and the like. The use of a dot-line (or possibly dot- 
matrix) thermal printing head thus enables the di- 
rect, orHine modification of the characteristics of 
the images or codes to be printed on the articles. 

Figure 2 shows schematically a different em- 
bodiment of the method of the invention. In this 
drawing, parts and elements already described with 
reference to Rgure 1 have again been given the 
same alpha-mjmeric references. 

In the system according to Figure 2. each 
individual positive Image is formed on a portion of 
the non-inked face of the ribbon R by transferring 
the portions of the ink of a portion of the inked face 
which correspond to the positive image to a portion 
of that face. 

In particular, the inked ribbon R passes firstly 
near to the printing head H, then follows a loop-like 
path defined by the guide rollers R30-R33, and 
then passes between the head H and the counter- 
roller R20 again, beneath and in contact with an- 
other portion of the same ribbon. Two superposed 
portions R* and R" of the same ribbon R thus pass 
between the head IH and the counter-roller R20. 

The head H transfers the portions of the ink 
which correspond to the positive of the images to 
be printed from the inked face of the portion R' to 
the non-inked face of R**. 

Downstream of the counter-roller F120 the im- 
ages fonnned on the portion R" of the ribbon R are 
transferred to the articles A by means of the pad 
device P. 

In the solution of Figure 2, the surface of the 
counter-roller R20 and the active end surface of the 
pad transfer devk:e P have to be cleaned periodi- 
cally. 

In the system shown in Figure 3, the individual 
positive image to be printed on an article A is 
formed on a portion of the Inked face of the inked 
ribbon R by transferring the portions of the ink 
which correspond to the negative of the image arul 
to the spaces between adjacent images onto a 
portion of the other face of the same ribbon R. 

The inked ribbon R comes from an unwinding 
roller or reel (not shown) to the guide roller R1 and 
then passes near the printing head H, continues 



along a substantially loop-like path defined by 
guide rollers R30-Rd3. and then passes between 
the head H and the counter-roller R20 again, be- 
neath and in contact with another portion of the 

5 same ribbon. There are thus two portions R' and 
R" of the same ribbon R between the head H and 
the counter-roller R20 and the inked face of the 
portion R' is in contact with the non-inked face of 
the portion R**. The head H is piloted so as to 

10 transfer the ink portions which correspond to the 
negatives of the images to be printed (and any 
spaces between successive Images) from the inked 
face of the portion R' to the non-inked face of R". 
Downstream of the printing head H. the images 

15 iomed on the portion R' of the Inked ribbon R are 
transferred onto the articles A by means of the pad 
device P. 

Figure 4 shows equipment usable to carry out 
the thenmal transfer printing method according to 
20 Figure 1 . 

The equipment comprises a control console C 
with a video display D and a control keypad K. 

The equipment also comprises a stationary 
portion, generally indicated G, comprising a sup- 
25 port framewori( with two uprights L to which a 
stnjcture M is connected, the printing units and the 
devices for supplying and moving the inked ribbon 
and the auxiliary ribbon being mounted therein. 
As can be seen from Rgure 4, the framework 
30 G is positioned adjacent a conveyor T which car- 
ries the articles A in sequence with a stepped or 
Jericy fonward movement. 

Figure 5 shows the equipment of devices car- 
ried by the support structure M for carrying out the 
35 printing method described above with reference to 
Figure 1. The structure contains a roller or reel 1 
for unwinding the inked ribbon R and an associated 
motor-driven roller or reel 2 for rewinding the rib- 
bon. 

40 Starting from the unwinding roller 1. the inked 
ribbon R follows a path indicated by the arrows F1 
and is deflected by a first guide roller R1 and then 
passes between a further guide roller R2 and the 
thermal dot-ltne printing head H Downstream of the 

45 printing head, the inked ribbon R is deflected again 
by a roller R6 and then enters an arm F connected 
to the support structure M. Within the arm F, the 
ribbon R is caused, by deflecting and guide rollers 
R7-R11, to pass in front of the active surface S of a 

50 thermal transfer devne P with a heating pad, car- 
ried by the ami. 

Downstream of the guide roller R11. the inked 
ribt)on R continues as far as a return roller R12 
carried by the arm F and then emerges from the 

55 arm and continues towards the rewinding roller 2, 
passing over deflecting rollers R13 and R14. 

The arm F extends above the conveyor T a 
short distance from the upper surfaces of the arti- 
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cles A and the active surface S of the pad transfer 
device P faces downwardly. 

With reference to Figure 5 In particular, the 
arm F Is articulated on the support structure M so 
that It can pivot about an axis which is perpendicu- 
lar to the plane of the drawing and extends be* 
tween the return rollers R12 and R7. 

One end of a rod 50 is connected to the end of 
the arm and its other end is articulated on the rod 
51 of a pneumatic (or hydraulic) cylinder 52 which 
is fixed to the support structure M. The operation of 
the cylinder moves the arm F between a raised 
position (not shown) and a towered position (shown 
in Figure 5) in order to print on an article A a 
conresponding posith/e image formed on the ribbon 
R. 

The operation of the cylinder 52 is controlled 
(in known manner) by control devices included in 
the console C. 

Naturally, the arm F may be pivoted by known 
devices of other types, for example, by 
electromagnetically-operated actuators. 

The support structure M also contains an un- 
winding roller or reel 4 for the auxiliary ribbon N 
and an associated motor-driven rewinding roller-or 
reel 5. 

Between these rollers, the auxiliary ribbon N 
follows a path indicated by the arrows F2. In par- 
ticular, starting from the unwinding roller 4, the 
auxiliary ribbon N is also deflected in correspon- 
dence with the guide roller R1 and then passes, 
together with the Inked ribbon R. between the roller 
R2 and the thermal printing head Downstream of 
the roller R2, the ribbon N is deflected again in 
correspondence with a roller R15 and then reaches 
the motor-driven rewinding roller 5. 

The motor-<lriven rewinding rollers 2 and 5 for 
the Inked ribbon and for the auxiliary ribbon, re- 
spectively, are synchronized in known manner so 
that the ribbons R and N pass between the printing 
head H and the counter-roller R20 at the same 
speed. 

If the ribbons R and N are made to follow the 
paths described above with reference to Figure 5, 
the machine enables printing to be carried out 
according to the method described schematteally 
attove with reference to Rgure 1. 

The control console C comprises electronic 
circuits for supplying and piloting the devices for 
driving the ribbons R and N, the cylinder 52 and 
the printing devices H and P carried by the support 
structure M. 

These circuits may comprise a control unit 
formed, for example, with the use of a *286 type 
microprocessor for controlling the functions of the 
setting and storage of the data as well as the 
printing functions. The console may be equipped 
with a floppy-disc drive, an external keyboard of 



the type used for personal computers, possibly 
with a "mouse" incorporated for facilitating data- 
entry operations. 

The console C may be equipped with a serial 

5 interface device, for example of the RS232 type, 
for connection to an external processor, if required. 

In order to synchronize the operation of the 
printing equipment described above with the tine 
for packing or producing the articles A, the console 

70 C conveniently has an opto-isolated digital 
input/output interface. 

The microprocessor control unit of the console 
C may be programmed by known techniques so as 
to enable texts, bar codes, drawings and logos for 

15 printing to be set, stored and modified, possibly 
with guidance for the operator, with an immediate 
display in clear on the screen D of what is to be 
printed. 

The machine shown in Rgure 5 can be modl- 
20 fied by simple and obvious modifications to carry 
out the methods according to the invention de- 
scribed above with reference to Figures 2 and 3. In 
this case, of course, only one unwinding roller or 
reel and one rewinding roller or reel are required 
25 for the inked ribbon. 

As regards the thermal pad transfer device P, 
this may conveniently be formed in the manner 
which will now be described with reference to Fig- 
ures 6 and 7. 

30 This device comprises essentially a body 10 
made of a metallic material which is a good con- 
ductor of heat, such as aluminium or alloys thereof, 
associated with a resistive electric heating device 
11 and a temperature sensor 12 constituted, for 

35 example, by a thermocouple. 

The edge of a membrane 13 of resilient ma- 
terial which covers the lower end face 10a of the 
body 10 is anchored to the skje walls of the body 
10. The membrane may be made, for example, of 

40 a silicone material and is thin, for example 2 mm 
thick. The membrane is conveniently anchored to 
the body 10 with the interposition of a layer of a 
glue 14, for example, a silicone glue. Alternatively, 
the membrane 13 may be anchored to the body 10 

45 by other known methods, for example, by a fixing 
band or ring. 

The metal body 10 has an axial duct 15 with at 
least one opening 15a in its end face 10a which 
faces the membrane 13. 

50 A tube 16 (Rgure 5), which extends within the 
arm F and from there into the support structure i^, 
connects the duct 15 in the body 10 to an electro- 
pneumatic operating unit, indk^ated 20 in Rgure 5, 
carried by the support framewortc G. This unit is 

55 controlled by the control unit included in the control 
console C and, in particular, can apply a pressure 
and a vacuum alternately to the duct IS of the pad 
transfer device P. 
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When a vacuum is applied to the duct 15 In the 
body 10, the membrane 13 is in close contact with 
the outer surface of the tx)dy. In this condition, the 
body 10, which is healed by the device 11 to a 
temperature, for example, of 150X, transfers heat 
to the membrane 13. 

In order to print an image from the ribbon R on 
an article A. the arm F is brought to Its lowered 
position by the operation of the cylinder 52. In this 
position, the membrane 13, which is still adhering 
to the metal body 10, is a short distance from, or 
even in contact with, an underlying article A. Com- 
pressed air is then supplied to the duct 15 In the 
body 10 to move the membrane 13 away from the 
body so as to heat the ribbon R and at the same 
time to press it against the underlying article A as 
shown in Figure 7. 

Upon completion of the printing, a vacuum is 
again applied to the duct 15 in the body 10 so as 
to bring the membrane 13 back into contact with 
the end face 10a of the body. The arm F Is also 
returned to Its raised position. 

As an altemative to the solution described 
above with reference to Rgures 6 and 7, the ther- 
mal pad transfer device P may comprise a metal 
body which is associated with one or more electric 
heaters and to which a membrane is fixed. In this 
case, a mass of a fluid or pasty material which is a 
good conductor of heat Is interposed between the 
lower surface or face of the metal body and the 
membrane. This solution is simpler since it avoids 
the need for a device to change the position of the 
membrane relative to the end face of the metal 
body. 

Figures 8 to 10 show a first variant of the 
thermal pad transfer device P. In this variant, the 
device comprises a pad HP of soft material carried 
below a support 60 which can be moved vertically 
relative to the structure M between a raised rest 
position (Rgure 8) and a lowered, printing position 
(Rgure 9) by means of an actuator (not shown) 
controlled by the unit C. 

As shown in Figure 10. the pad HP may com- 
prise a block 61 of soft thermally-insulating sili- 
cone material covered by a membrane 62 of rela- 
tively hard, thermally-conductive silicone material. 

A heater 63 connected for pivoting on the 
support structure M includes, for example, a heat- 
ing resistor and a temperature sensor (not shown), 
which are connected to the control unit C. The 
heating device 63 is kept constantly hot in use. In 
particular, it can assume a working position (Figure 
6) in which it is disposed in contact with the lower 
face of the pad HP in its raised position in order to 
exchange heat therewith. 

The heating device 63 can be moved, by 
means of an actuator, not shown, controlled by the 
unit C. to a waiting position (Figure 9) in which it 



allows the pad HP to move between its raised and 
lowered positions in order to transfer an image 
previously formed on the ribbon R in one of the 
ways described above onto an underlaying article 
5 A. 

When the pad HP returns to its raised position 
after printing, the heating device 63 is returned to 
the working position (Rgure 8) in order to supply 
heat to the membrane 62 of the pad HP for the 

10 thermal-transfer printing of a new image. 

Figures 11 and 12 show a further variant of the 
heat-transfer device P. 

In this variant, the device comprises a unit 70 
which is movable vertically relative to the support 

IS structure M. This unit comprises a plate 71 which 
Is slidable on vertical guides 72 and carries two 
idle pulleys 73, 74, an upper pulley and a lower 
pulley, respectively, connected by a belt 75. A 
roller pad RP is fixed for rotation with the lower 

20 pulley 74 and comprises, for example, a core of 
thermally-insulating material covered by a layer of 
thermally-conductive silicone material. Between the 
pulleys 73 and 74, the plate 71 carries a further 
idle roller HR, the surface of which touches the 

25 roller pad RP along a generatrix. The roller HR is 
heated, for example, by means of resistors incor- 
porated therein (and not shown). 

An electric motor, Indicated EM, is supported 
in a fixed position In the structure M. The shaft of 

30 the motor carries a wheel 76 which extends above 
the pulley 73. The unit 70 can assume a raised, 
waiting position (Figure 11) and a lowered, printing 
position (Rgure 12). In the raised position, the belt 
75 is pinched between the wheel 76 and the pulley 

35 73. In this condition, the rotation of the shaft of the 
motor EM rotates the roller pad RP, by means of 
the belt 75 and the pulleys 73 and 74, and the 
roller pad RP in turn rotates the heating roller HR. 
When the unit 70 is in the raised, waiting position, 

40 the roller HR consequently keeps the surface of the 
roller pad RP hot at a predetermined mean tem- 
perature. 

In order to transfer an image from the inked 
ribbon R to an underlying article A, the unit C 

45 moves the unit 70 downwards (Rgure 12) (by 
means of an actuator, not shown); this disconnects 
the unit from the motor EM. When the roller pad 
presses the ribbon R onto the underlying article A, 
the ribbon R rotates the roller RP by friction. An 

50 image is tiius transferred thermally from the ribbon 
R to the article, under pressure. 

Upon completion of this operation, the unit C 
returns the unit 70 to the raised position of Rgure 
11. 

55 The embodiment described with reference to 
Rgures 11 and 12 is particularly suitable for trans- 
ferring images of consklerable length. 
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According to a variant, in tlie embodiment of 
Figures 11 and 12, the unit including the motor EiVl, 
the pulley 76, the guides 72, the plate 71 and the 
devices associated therewith may be made mov- 
able in a controlled manner relative to the station- 
ary support structure in directions perpendicular to 
the plane defined by the axes of the rollers HR and 
RP, that is. in the directions indicted by the broken 
double arrow F10 in Figure 11. 

Naturally, the principle of the invention remain- 
ing the same, the forms of embodiment and details 
of construction may be varied widely with respect 
to those described and illustrated purely by way of 
non-limiting example, without thereby departing 
from the scope of the present invention. 

Thus, for example, in order to carry out the 
method of the diagrams of Figures 1 and 2, the 
inked ribbon R and the auxiliary ribbon N may 
reach the printing head H from a single unwinding 
roller or reel onto which both ribbons are wound. 

Claims 

1. A method of printing an image on an article 
(A) including a first step of selectively transfer- 
ring hot-melting ink thermally from a flexible 
inked ribbon (R) to a face of a flexible sub- 
strate ribbon (N, R) with the use of a thermal 
dot printing head (hi), and a second step in 
which the positive image is transferred to the 
article (A) with the use of a heated pad (P), 
characterized in that, during the first step the 
positive image Is formed on a face of the inked 
ribbon (R) and, during the second step, the 
positive image is transferred from the face of 
the inked ribbon (R) to the article (A). 

2. A method according to Claim 1. characterized 
in that the positive image is formed on a 
portion of the inked ribbon (R) by thermally 
transfening the portion of the ink on the portion 
of the Inked ribbon (R) which corresponds to 
the negative of the image onto an auxiliary 
ribbon (N) and then thermally transferring the 
positive image from the portion of the inked 
ribbon (R) to the article (A). 

3. A method according to Claim 1 , characterized 
in that the positive image is formed on a 
portion of the inked face of the inked ribbon 
(R) by transferring the portion of the ink which 
corresponds to the negative of the image onto 
a portion of the other face of the ribbon (R). 

4. A method according to Claim 1 , characterized 
in that the positive image ts fonmed on a 
portion of the non-inked face of the inked rib- 
bon (R) by transferring the portion of the ink on 



a portion of the inked face which corresponds 
to the positive image onto a portion of the non- 
inked face. 

5 5. Equipment for printing an image on articles 
(A), comprising: 

a support structure (G, L. M) which is intended 
to be disposed adjacent the path of the articles 
(A) and which contains: 

70 guided supply means (1 , 2. R1-R14) for advan- 
cing an inked ribbon (R) and a flexible sub- 
strate ribbon (N, R) along respective predeter- 
mined paths (F1) which are adjacent each oth- 
er, at least in a predetermined region. 

75 a thermal dot printing head (H) disposed in the 
predetermined region. 

control means (C) for pitoting the printing head 
(H) in order selectively to transfer ink from the 
inked ribbon (R) to a face of the flexible sub- 
20 strata ribbon (N, R) in the transfer region, 

a thermal transfer device (P) with a heated pad 
having a movable active surface (13) in a posi- 
tion operatively facing the path of the articles 
(A), and 

25 actuator means (20) for moving the active sur- 
face (13) of the pad transfer device (P) towards 
an article (A) in order to transfer ink thermally 
from a flexible ribbon (R, N) onto the article (A) 
under pressure, 

30 characterized in that the control means (C) are 
arranged to plk>t the printing head (H) In a 
manner such as to fonn the positive image to 
be printed on the article (A) on a face of the 
inked ribt>on (R), and in that the guided supply 

35 means (1, 2; R1-R14) can define for the inked 
ribbon (R) a path, part of which extends be- 
tween the active surface of the thermal pad 
transfer device (P) and the path of the articles 
(A), downstream of the printing head (H). 

40 

6. Equipment according to Claim 5, characterized 
in that the guided supply means (1, 2, R1-R14) 
comprise: 

a first unwinding roller (1) and a second, 
45 motor-driven rewinding roller (2) which are dis- 
posed at the start and at the finish of the 
predetemnined path (Fl) of the inked ribbon 
(R), respectively, part of the path (Fl) extend- 
ing adjacent the active surface (13) of the 
50 themnal pad transfer device (P), 

a second unwinding roller (4) and an asso- 
ciated second rewinding roller (5) which are 
disposed, respectively, at the start and at the 
finish of the path (F2) of an auxiliary ribbon (N) 
55 constituting the flexible substrate ribbon. 

7. Equipment according to Claim 5, characterized 
in that: 
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the guided supply means comprise an unwin- 
ding roller and a rewinding roller for the inked 
ribbon (R). and 

guide means (R30-R33; Figure 3; Figure 4) for 
guiding the inked ribbon (R) along a substan- 5 
tially loop-like path downstream of the unwin- 
ding roller so that, In operation, a first portion 
(R*) and a second portion (R**) of the inked 
ribbon (R) pass the thermal printing head (H) 
simultaneously and are superposed so that the to 
inked face of the first portion (R*) faces the 
non-inked face of the second portion (R"). 



(10a) of the body (10): 

a first position (Figure 6) in which it adheres to 
the main face (10a) and can be heated by the 
body (10), and 

a second position (Figure 7) in which it is 
moved away from the face (10a) of the con- 
ductive body (10) and can contact the flexible 
ribbon (N, R) in order to transfer the Image 
thermally onto an article (A); operating means 
(20) being provided for moving the membrane 
(13) from its first position to its second position 
and vice versa. 



a Equipment according to Claim 7, characterized 
in that the control means (C) are arranged to 
pilot the printing head (H) In a manner such as 
to form the positive image on the Inked face of 
the inked ribbon (R), and in that the guided 
supply means can define for the inked ribbon 
(R) a path which comprises a portion in which 
the face of the Inked ribbon (R) which was 
originally inked faces the articles (A), down- 
stream of the printing head (H). 

9. Equipment according to Claim 7. characterized 
in that the control means (C) are arranged to 
pilot the printing head (H) in a manner such as 
to form the positive image on the (originally) 
non-inked face of the inked ribbon (R) and in 
that the guided supply means can define for 
the inked ribbon (R) a path which comprises a 
portion in which the face of the inked ribbon 
(R) which originally was not Inked faces the 
articles (A), downstream of the printing head 
(H). 

10. Equipment according to any one of Claims 5 to 

9. characterized in that the thenmal pad trans- 
fer device (P) is canled by an arm (F) which 
can pivot relative to the support structure (Q. U 
M), and in that the actuator means comprise 
means (51-53) for causing the arm (F) to move 
between a raised, rest position and a lowered 
position for printing the images on the articles 
(A). 

11. Equipment according to any one of Claims 5 to 

10, characterized in that the thermal pad trans- 
fer device (P) comprises a body (10) of 
thermally-conductive material, associated wrth 
controlled heating means (11) and having a 
main face (10a) associated with a membrane 
(13) of resilient material which is intended to 
be brought into contact with the inked ribbon 
(R) which carries the positive image to be 
transferred to the article (A); the membrane 
(13) being fixed to the body (10) in a manner 
such that it can adopt, relative to the main face 



12. Equipment according to Claim 11, character- 
75 ized in that the conductor body (10) has at 

least one duct (15) which opens In the main 
face (10a), and in that the operating means 
include means (20) for supplying the duct (15) 
selectively with a fluid under pressure to move 
20 the membrane (13) from its first position to Its 
second position. 

13. Equipment according to Claim 12 character- 
ized in that it comprises means for applying a 

25 vacuum to the duct (15) in order to move the 
membrane (13) from its second position to its 
first position. 

14. Equipment according to one of Claims 11 to 
30 13. characterized in that the membrane (13) Is 

made of a thermally-conductive silteone ma- 
terial. 

15. Equipment according to any one of Claims 11 
35 to 14, characterized in that the conductor body 

(10) is made of aluminium or an alloy thereof. 

16. Equipment according to any one of Claims 5 to 
9. characterized in that the thermal pad trans- 

40 fer device (P) comprises: 

a pad (HP) carried by a support member (60) 
which is movable relative to the structure (M) 
between a retracted, rest position and an ad- 
vanced, printing position, 

45 a healing device (63) which is supported mov- 
ably in the structure (M) and can adopt a 
working position In which it can be arranged to 
exchange heat with an active surface of the 
pad (HP) when the pad is in its retracted 

50 position, and a rest position in which it allows 
the pad (HP) to move between Hs retracted 
and advanced positions. 

17. Equipment according to any one of Claims 5 to 
55 9, characterized in that the pad transfer device 

(P) comprises: 

a roller pad (RP) which is rotatable and mov- 
able relative to the structure (M) and which has 
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a covering of a thermally-conductive material, 
a heating device (HR) which can exchange 
heat with the surface of the roller pad (RP), 
first means (EM, 73-76) which can- rotate the 
roller pad (RP) in contact with the heating s 
device (HR), and 

second means (71. 72) which can move the 
roller pad (RP) between a raised, waiting posi- 
tion and a lowered, printing position. 

10 

ia Equipment according to Claim 17, character- 
ized in that the heating device (HR) comprises 
a heating roller (HR) which can rotate in con- 
tact with the surface of the roller pad (RP). 

T6 

19. Equipment according to Claim 17 or Cl^m 18, 
characterized in that the thermal pad transfer 
device (P) can move substantially horizontally 
relative to the support structure (G, L, M). 

20 

20. The use of equipment according to one or 
more of Claims 5 to 18 for carrying out a 
method according to one of Claims 1 to 4. 

25 
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